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CARBON HEATING APPARATUS tISlWC -UTlXtZING A GRAPHITE FELT AND 
METHOD OF MANUFACTURING METHOD T HEREOF 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

The present invention relates to a carbon heating apparatus jtsw ^utilizing a graphite 
felt and a manufacturing method thereof. _Morc speetfieal4v particularllv. the inv e ntion 
r e lates to the carbon heating apparatus using a gruphiie f e lt mid manufacturing method 
] 0 th e r e of charact e riz e d in that: i n comprises a carbon heater uwed in e quipment for h e ating a 
ye om or app l ying b e at, and so oa by an e l e ctrioal h e ating charooteristi on iadc of a carbon fiber 



form e d bv ^uttina the ccirbon fiber int of ormiiig with a predetermined .section and length and 
heat treated in a hvdrc^^en ^QS atmosphere tinder a preset_hi^h temperature to make uniform 

15 surface cut structure, into a quartz glassj tub e for enveloping and sealing the carbon heater , 
and a pair of termiats tor scciirclv attjachun;^ both ends of Ihu carbon heater io prevent 
unwanted sparks and looeninu the carbon heater. g pcnticle structur e on o ii i d e foc e . form e d 
more un e v e nly ov e r q poiticle structUFe on a p kifie-by-oitffetftg-a-plaHe ahap e of th e mineral 
carbon-tib e r into th e pr e determined se ction and l e ngth, b e com e s a stabl e structure by a 

20 pjfcdotermined preeessr - i. e .; a h e a t- tf e aitng-proc e fis; and an arch dit i charg e or a t e rminal 
s e c e ^ision produc e d betw ee n th e corbon heat e r and a feeding terminal con bo pj-oveiitod by 
esiftgrSi-tpefioF- motalti in enniraulion tilr e ngth or compression i.gtr e ngth, in both ends of the 
h e at tr e at e d carbon heater. 

25 2^ Descnptioa of the Related Prior A rt 




r4<^l-^ea^ ng - Ghara G t e ristio is - produc e d by f ie aling the carbon heat e r^ 
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Generally, iji thc jg carbon heating apparatus ut » ijig as a h ea t soura a h e al produced by 
th e arc discharge and Joiile ho a<-^aftd-prQducm«es it-hfg bcxtrcmc temperatures of h e al by 
fee due to arc discharge mid Joule heating throaeh ihe c ontact resistance between carbon 
5 particles?-pfedi*eed in response to an electric current flowing into the both ends of the carbon 
particles received in an insulatorT mfKse-Sin^the carbon fiber was invented at an early 
age many years ag o, the carbon heating apparatus hag b e en constituted l ofor produc e 
producing h ea t by opplyint; e l e otr i oity to the both endo o f thocarbon h e al e r, wh e r e in th e both 
e nds of th e carbon - hcatcr"U3C cniploys_ d ir e otly carbon yams, a plurality number of twisted 

10 carbon yams-«p«R, or a textile type of e-graphite fclt cut as need ed bv applvinu clectricitv to 
both ends of the carbon heater . _Also> although t he carbon heating aTOarat-tfS- clement is 
constituted to fb f-Ftt-a^&m oolh cvcle enveloped in a ulaxs tube by i nj e ctinj^ f tlled with an inert 
gas, typically using a silica glass or a hard alas s.T However^ the hard glass is not 444 -suitable 
to b e" a - h e at e r whioh maintain continuously produc e s a at extremely high temperatures of heot , 

15 Accordingly, a carbon heater i n portions for continuously p rod^cin^ a high temperature^ 
such e v e ry proo e ss as le-a semiconductor manufacturing apparatus has-4»eeft-ui ^d From - an 
capty * agO "a censti - t ' ation - has a constTuction that^ -hat the carbon heater ^vai^is sealed in^ athe 
quartz glass? to prevent it from oxidizing evw in tbea high temperature environm ent. 

According to Fig. 1 which is illustrating a front view o f the g e n e ral conventional 

20 carbon heating apparatus of the prior art » jt.tbe-eafbo n h e ating apparaiuK of Fig.l h as a 
stmcture that the carbon fiber of the carbon heater (l) is sealed into a bar shaped elkhe-quartz 
glass tube Qj^and the end<; of the quart>c glass tube are melted and sealed i n the stato of for 
stably connecting to the t erminals of outside p ower supply lines-fe-both-ends-of-tlie-sealed 

25 iUustration . the graphite felt cut i»to a predetermined length and sectional area is used as the 
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carbon fiber. 

As ?^hown in Fi&.2 Ho v vi?vtfr > the upper face of the carbon fiber such as the graphite 
felt is smoothly formed-a s - shown in while its rounh cut of side surface has a lot of 

SHtee-minute carbon particles ar^^^posed to the outside as shown in Fig.37. itr . r» i dc ' faco has n 
5 shftee-eapable-t» f The exposed paiticlcs arc easily heins H e cedc d scpgiratcd by e^tee^^-ofti-the 
outside iiiiht impact . _In the_case of using the carbon heating apparatus «f>efHtbr heating or 
cooking, despite precisely controlling and cutting the sectional area and length to pr e c i s e ly 
derive a required resistance vakie-and a resulting valu t a of a power consumption pov^er, many 
users would typically ufi e having the giapliitc felt cut the graphite felt to lw a desired 
10 fe^k msize and shape as nccd£dJS£7 using tools such as a knife or scissors, etc. • 

At this time, in titat e that the minute carbon particles or the fte-un woven pieces? 
having not - bccn -> sec e d e d v e t produced from the body of the graphite felt cut? are exposed to 
th e outsid e a t tlie cutting surfacey . _4'If it is imm e diat e ly s ealed into the quartz glass tube 
without treatment, the exposed carbon particlesp ieees arc io m e d with th a melted inside of the 
15 quartz glass tube to produce unwanted arcs and a i m to suppr e m u nterrupt the operating cycle 
whm th e partidep evaporated into the inside wall of -whcn the quari:^ glass lube 4iR!-is_heated^i 
yrhereb y^ it will be to hav e bod e ffect on nepativelv impacting the thermal cftlcicncy and 
durability of a lamp? and a thc life of a machine. 

On the other hand, the-both ends of the carbon fiber processed as above use materials 
20 such as molybdenum or nickel to make a^terminal74iH4 as a general method, it is processed to 
have a -thc s hape of a spring. 

In this case, there arc generated l l_g.eiigxatgs_sevcral problems due to contraction 
strength or compression strength. _In the c ase of connecting 4»«-both ends of the carbon fiber 
using the spring shape of terminal, arc discharge mavhe produced between tlie terminal and 
2^ the carbon fiber materials io produo e d disohorg e to causelnc contraction and expansion 



3 



PAGE 5/24 ' RCVD AT 1 0/7/2004 1 0:43:33 PM [Eastern Daylight r^^^ 



M0^-OCT-08 11:43 FROM: 



TQ:USPTO 



P. 006^024 



aetie»s-relative_to each other, thereby te- causinp a s hort thcre-;bctwcen or wweAf -separation 
oF_the fiber itself from the terminal, eft44e-increaseini> contact resistance there -between t» 
fe a ve- bad art e o u ind having a necative impacl on durability. 

5 SUMMARY OF THE INVENTION 

The present i nvention hcu? b ee ni a proposed to solve the problems described above. 
It i fi aA n objective of the pr esent i nvention is_to provide a carbon heater with smooth surfaces 
gliapQ of a carbon h e at e r and a-manufacturing method thereof, not having minute carbon 
10 particles or ftO-jLinwoven pieces oapubie of r e mainintt in remained on t he outside of a graphite 
felt cue 4i^to a pred e t e rmined B flSSSLic^gth and widt h, uptm making the carbon heater ufliag n 



from ooourr i ng to al l ow and smooth operating c ycle tt) smoothly progress when the carbon 
15 heater is heated, thereby to enhajnce thermal efficiency and durability of the c^irbon heater, 

wh e r e in th e loca l n r-e-oa<^ bo produced by th e minut t? carbon port i cl e s or the no wov e n pieces 

roiTia i nine - in th e quarty giaas tub e into which tho oai 'befl-h eator io floated, 

ftfe4sStiU another objective of the present invention is to improve a tlic_structurc of a 

terminal few> ^fixtures for securely attaching b oth ends of the carbon heater to prevent them 
20 from b ointi socod i ^d s eparation from it due to contraction and expansion aclionS'rpJ.ativg_to 

each other , th e r e by to previously - prcvcnt arc from ooourring . 

The other objectG features of the pr es_ent_ invention will be described me«*-fully in 

conjunction with oonfititutionti constTuctions a nd actions described below. 




fe4s-Anothcr objective of the present i nvention is to prevent ft- vn\yg i;ircd local arcs 
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Fig. 1 IS a front view showing a conventional. ty^freftJ-car bon heating lamp. 

Fig. 2 iH a plane view showing a plane state after cutting a carbon fiber used in the 
convcntiotml carbon heating lamp. 
5 Fig. 3 is a side view showing a side surface state after culling the carbon fiber used in 

tlie conventional carbon heating lamp. 

Fig. 4 is a front view showing a carbon heating apparatus according to the pre^ient 
invention. 

Fig, 5 is a partially enlarged perspective view showing a plane state and side surface 
10 state of the preferred carbon heater according to th e present invention. 

Fig. 6a is a plane view showing the first embodiment of terminal portions n ans 
according to the fifcscnt invention. 

Fig. 6b is a side view showing tlie first embodiment of the terminal noriion.<> nans 
according to the present invention. 
15 Fig. 6c is a front view showing the first embodiment of the tenninal part^ poitions 

according to tJie present i nvention. . 

Fig. 7a is a pardally enlarged plane view showing the first embodiment of the 
terminal parts p ortions according to the present invention. 

Fig. 7b IS a partially enlarged front view showing the tlrst embodiment of the 
20 terminal partsp er^fcoas according to the present invention. 

Fig. 8a is a plane view showing the second embodiment of the terminal parts p oitions 
according to th e present invention. 

Fig. 8b is a side view showing tlie second embodiment of the terminal pajilS portions 
according to th e present invention, 
25 Fig. 8c is a front view showing the second embodiment of terminal parts p ortions 
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according to the nre:i;eni invention. 

Fig. 9a is a pariially enlarged plane view showing the second embodiment of the 
terminal Eartsporti^Jiff according to the present invention. 

Fig. 9b is a partially enlarged side view showing the second embodiment of the 
r> terminal parts p ortiono according to th e present invention. 

Fig. 1 0a is a plane view showing the third embodiment of tlic terminal part SD ortiomi 
according to the present invention. 

Fig. 10b is a side view showing the third embodiment of the terminal parts p o i tionr . 
according to the present invention. 
10 Fig. 10c is a front view showing the third embodiment of the terminal parts portionf i 

according to the present invention. 

Fig. 1 ] a is a partially enlarged plane view showing the third embodiment of the 
terminal parts p ortiona according to the present invention. 

Fig. lib is a partially enlarged side view showing the third embodiment of the 
1.5 , terminal parts p ortioni? according to the present invention. 

Fig. 1 2 is a flow chart showing a preferred monufactH fiiig^mcthod of manufactj ^^|r|Q g 
the carbon heating apparato s device a ccording to the pre.sent invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 

The carbon heating apparatus of the present invention to ficUv e th e probl a mtv a s 
described abQvo -chamGteri'Zfrfifc--4^y--QQm0r-i-frtfH* comp a carbon heater (20) preeesse4 
fe vmad.e!_0-f cutting a pr e d e t e rmin e d carbon liber cut mhavinu a constant form to huv ewith a 
predetermined length and width, and performing a heat treatment aga i nst for t he side surface 
25 cut in a hydro gen gas atmosphere e fejnder a predetermined hiuh temperature to obtain 
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uniform surface cut structure : a pair of terminal Dort i opg parrs (30^ connected wkh-to the 
outside power supply lines (40) o f a predetermined material to provide an electrical 
connecting path to both ends of the carbon hcate f._the terminal parts having a flat portion f3 ! ) 
at one end for connecting to outside power suppIv lines hv welding mea ns and a pair of 
r> clamping brackets (32) with protrusions (33^ gt opposirc end (or securely attaching to the 
carbon heater; and a quartz glass mb e (101 having m ei ting - ioined -io intina poition (15)i fHrtate 
that the oorbon hoator iri for scale ding and the tcfB W ia 4- portionti ar e locat e d at tlio both ends of 
the carbon heater j^fiLli- 

Preferably, in~tbe carbon heater sealed into the quartz glass tube is i nserted i ncliides a 

10 ribbon of molybdenum bavmtf-oFa predetermined thickness and width to prevent oxidation of 
the carbon l»y -in case air pcncti'Qted l eaks i nto the qiiartz glass tub e upon producing a l e ak 
thefei"ftx7 th^^ by to proleot functioni ^ of th e heater, whcr etfWhe Thc ribbon ol" molybdenum 
preferably has preferably a_thickness of 28p.m to 30)im and a^width of 3mm to 4mm. 

Also» the carbon heater can be formed preferably in a bar shape having a tetragonal 

15 cross se ction, wh e rein s ection that o ne end of the terminal oortion s -parts (30) is formed in a 
circle of a circular thin metal thin film lor aurrounding circumferentiallv attacliing t he 
carbon heater, while the o ther end of the terminal po rttons - parts i s extended from the circl e oP 
th ecircular thin m etal thin 11 Im and lor welde ding with the outside power supply lines. 

Furth e r, Ssince the carbon heater uses mineral carbon materials such as coke or coal? 

20 cmd -s o - OH - t o be capable of outputting about 800 watt s of a high output , it can be coniititut e d 
constructed t o bcop up aftftiiist - <i witlistajnd high temperatures- o f h e at .- 

Also, the method of manufacturinii the c arbon heating ftppttfat^s devicc maniifeGturing 
methed-according to the present invention charact e rizing bv inoluding comprises the steps of: 
forming a carbon heater by cutting a predetermined carbon fiber in a constant form to have a 
25 predetermined length and width; heat-treating the etK-carbon heate r cut in a^hydrogen gas 
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atmosphere of a predetermined temperature under a high vacuum to mttke- obraii i it5 suj p ft iee 
uniform cutting surface : after 0trtri^fc -in<;erling the carbon heater heul trunted into a quartz 
glass tube and injecting the hydrogen gas, baking it at a predetermined temperature to remove 
impurities; primary aging the bakigicarbon heater baked-by applying a primary aging voltage 
5 secondary aging the carbon heater by applying a secondary aging voitagc-te-it; and after 

confirming the vacuum state^ sealing the quartz glass tube. 

Preferably^ the process for cutting the carbon fiber may includes a-prcss cutting, 
laser cutting-mediods, and so on to olconlv form its c ut the side lace Gu(-as mueh -eleaiiv as 
possible,- 

10 Also, the heat-treating «tep- process i s t»ade-p crformed for about 2 to 3 minutes in the 

hydrogen gas of 900 1? to lOOO-'C under a high vacuum of at least 10"^ Torr, the baking s^ep 
process is ma4e -perromied a t the temperature of 1600jC to 1700TC to remove impurities, 
aad-the primary aging voltage 60V to 70V and the secondary agina voltacc e f a rated 
vetta^ls lOOV-ma- y bo applied . 




fully with reference to the accompanying drawings. 

In the following description of the preferred embodiments of tho - i nvett^n, detailed 
deso»p(ions-OiRhc well-known functions or constitutions are omitted so as not to obscure the 
subject matters of the present invention with unnecessary detail. _The terms described below 

20 are established taking into account the functions of the present invention. I low e v e r; s S ince 
the terms may be changed in accordance with manufacturer's intention or practice, the 
meanings of the tenns should be defined based on the whole contents of the specification. 

Fig. 4 is a front view showing a carbon heating apparatus according to the present 
invention, and Fig, 5 is a partially enlarged photograph showing arlhc_side ssaifacc state-of a 

25 preferred carbon heater according to the present invention. 
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Referring to Fig. 4, a quartz glass tube {10) uses any one o F either a quartz glass made 
by melting crystal, a quartz glass made from a high purity of SiCU, SiH4, and so on as a 
starting ingredieni, a quartz glass made by melting silica, aed-or a quartz glass made from 
silica glass as an.ingredient 
5 In the case of using the-quartsc glass made from the^silica glass as an inprcdienL it is 

typical to make a film layer of the quartz glass? by a method including the steps of: molding 
the silica glass at about 550 tl to 620 TC; dividing- into B203-Na20 phase and SiOj phase; 
makinjg p erforming an acid treatment with hydrochloric acid etor or the like : and making 
performing a heatjft e treatment process at about lOOOjC to 1200-'Ct-. ami- Onther metliods 
10 are also available .- 

Also, the quartz glass tube £10} of the present invention uses the purity 99.5% of 
Si02 and a working point of 1 700- IC , as represented in Table 1 . 



Table 1 



No 


Ingredient 


Coefficient of 
Themial Expansion 


Specific 


Stress 
point 


Annealing 
point V 


Softening 
point t 


Working 
Point t 


1 


99.5% of 
SiOj 


5,5 


2.2 


956 


1084 


1580 


1700 


2 


Corning 
1742 


45 




745 


820 


1015 


1300 


3 


GE180 


44 


2.64 


674 


726 


928 


1200 1 



15 Also, the quartz glass lube {1 0} typically ha>i a_thickness of about 0.04 mm to Sttuti on 

average to obtain atvef>oi>fih sufFiCilcnt mechanical strength. 

The most characteristic portion of the present invention is the carbon heater £20) 
sealed into the quartz glass tube £101, wherein the carbon heater {20} is conMi i tui e d lormcd bv 
cutting the graphite fell known as a carbon fiber mto a desired length and a predetermined 
20 width 6tted -as required bv the desired w i<h-resistance value. 

The graphite felt used in the present invention is manufactured using mineral carbon 
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materials such as coke or coal, etc. _Since it is possible for the-uHe-eil?4l»e-miaeral carbon 

e mitt e d fto m far more heat ihan vegetable carbon maierials, it is advanlageous that the 
graphite felt can feeaf^fw>- a^ail1fil » withstand h igh temperatures of h e at and can be designed to 
5 be coincid e d comp^tijblc with any rated voltages in the range of lOO-V to 220V. 

Afldr4The method for cutting tlie graphite felt may_include9 a press cuttine m ethod 
ucing a progg cutting , a dedicated jig? or a wire cutting method tha t, to the extent possible. 
does not produce carbon particles or AO-unwoven pieces on the cut skle-surface out u» much 

10 Hie amount that the carbon particles or the no unwoven pieces are exposed to the 

outside is sharply reduced in the side surf ace of the carbon heater £20) that is c ut by 4^press 
cutting, the dedicated jig? or 44H^wiine cutting, in comparison with the method using scissors or 
a knife of the prior art. _However, comparing lha t comparing to the sm gotl^Ky formed u pper 
surface of tJie carbon heater £20}-is^i«eorttty-4igttwied-, the section structure of ihc s ide surface 

15 of - whioh - the acorion atruotur e i s relatively rough i g j fonn e d . A.9 the reauh Ir'ov this reason , the 
side surface cut is beat-treated for about 2 to 3_minutes in a^hydrogen atmosphere of 900^ 
to lOOO'C to change its physical properties^ thereby to form ^he-a_side surface similar to 
Ih ethat is just as smooth a§Jhe.surface of the upper surface. 

The carbon heater £20) is heat-treated before it is sealed into the quartz glass tube 

20 OOl thereby making its side surface smooth sjfBukaneewsty-wi't'h as well a s removing 
impurities remaining in its side surface, _As thea result, nothing reinoins aa impuritie s arc 
present? upon inserting the heat-treated carbon heater £201 heat treated i nto the quartz glass 
tube (101. 

A terminal portion part ( 30) is constituted to connect the carbon heater (201 to the 
25 outside power supply line £401 providing an electrical path and a mechanical connection. 



PAGE 12/24 ' RCVD AT 1(1/7/2004 10:43:33 PM [Eilstem Daylight 



2004.-OCT-08 11:46 FROM: 



TOrUSPTO 



P. 013^024 



The temunal parisp erttefi £30} is— preferably consis^«4 of metal materials such as 
molybdenum or nickel, wherein it may take various embodiments according to the invention 
as shown in Fig. 6 A to F5g. 1 0. _ln Fig. 4, the terminal partse ertteft £30} teke^areijlthc form 
of the first embodiment illustrated more fully in Fig* 6A to Fig. 7B. 
5 According to Fig. 6A to Fig. 6C> one end i s conGtitutcd into of a terminal portion -parts 

Forms a flat ptatc ( 31) for connecting to a pow e r -suppt y. w e lded to t lie outside power supply 
line £40), while other the end constitut e d intoa f a terminal p^t^ioft-pa rts forms a pair of 
clamping brackets ( 32) for circumferentiatlv wraopinc t he carbon heater? wherein T hus, the 
ends of the carbon heater £20} mav be arrived ijufclv and are securely fixed at and - t o the 
10 inside of the clamping brackets t ormina] portion (32). 

The clanipinfc brackets_t ei - m4Bal portion £ 321 for th e carbon h e at e r iwa re further 
provided mount e d with, a pair of supporting protrusions £33) that can firmly clasp the carbon 
heater £20} arriv e d flatr e l v to secure it at the inside and l e prevent it from seeedkigb- scparation 
easily. 

15 Fig. 7A and Fig, 7B are partially enlarged views showing the terminal port i on -parts 

£301 according to the first embodiment. This 99flft8\irmiQn Qf tl>? fltta^hmgPt i^Between Ihe 
terminal portion p arts ( 20) constitut e d - a^ abov e a nd the carbon heater 1,20) kh w'iW n ot eaused 
di scharg e unwanted arcs or sparks . 

Accordingly:^ eveftfe incidents such as a short caused by contraction and expansion 

20 actions relative to each other or the seeessfea -scj^aration of the carbon fiber itself from the 
terminal pariSx are not eaused occurred- « m4- Ttfie contact surface is much wider than that of 
a conventional spring form terminals fort e reduceing contact resistance and io-enhanceina 
durability. 

As shown in F ig. 8 to Fig. IIB^ another type of the terminal parts arc presenied 
25 according tos hew- the second and d^e^hird embodiments of th e t e rmina l according to the 
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present inventionr-^a«d Fig. 8A to Fig. 9B show a connection member (501 between the 
terminal parts ( 30) and the outside power supply line (40}. As sIiowti in F iu. 44)A- J0a to 
Fig. IK a how th e- e cHi^riftrtieft -another contlauration t hftl-of the terminal pert-ioft-Ji^arts 
for surroundine^t he carbon beater 4t^-fefimed -fofms at Least two circular thi n metal parts (34) 
5 with bent and down shape p af B(35) so that the fnprin jia pair oF clamping bands (36) can be 
feted -installcd 4 frte4ts at both end sides to prevent the carbon heatcri -t from eonMi^ ^loosenin^ 
off, 

Alr . n, although nnt t ihiiwnL ma laft ^AJthoufth the conventional i^pring tcrminalsj^i ef 
adopts about Smm^ ifrte-^the spring t e rniingl f br the clampine bands (36^ of the present 
10 invention e^adopts 8 mm tt) 1 0mm eaa- that is significantly enhance d the durability. 

On the one hatid r-Fig. 12 is a flow chart showing a preferred mami4^irwii^method 
of manufacturinfi the carbon heating apparatia i S device according to the present invention. 

The method according to the-Fig. 12 includes the steps of; fc>miing the carbon heater 
by cutting the carbon fiber such as the -a g raphite lelt into a constant form to have a 
IB predetermined length and width (step SI), wherein the length and width of the carbon heater 
is defined considering a desired resistance value^ asd-density and the cutting method uses 4he 
press cutting or 4he-laser cutting, etc.;_ 

heat-treating the carbon heater cut in the-step SI for about 2 to 3 minutes in the-^hydrogen 
gas atmosphere of 900*0 to lOOO-X^I under a high vacuum of a t least lO'^Torr to make 
20 obtain ita suifooe u niform cuttinn surface fsteo S2)*^ 

after putting inserting t he heat-treated carbon heater into a quartz glass and injecting the 
hydrogen gas, baking it at prcdetcrmmed ^^ii^perature of 1600t^ to 1 70010 to remove 
impuritics.(step S3);_- 

priinary aging the baked carbon heater feal*ed-in the step S3 by applying a primary aging 
25 voltage te4t-(step S4);_ 
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secondary aging the carbon heater tliat has undergone Ihc primary aging by applying a 
secondary aging voltage TO-k-(step S5); and_ 

sealing the inside of the quartz glass tube into which the carbon heater is sealed, after 
conlirming a vacuum state, ouce the secondary aging is completed in the step S5 (step S6).^ 
5 wher e in W hen the quartz ulass lube is scaled bv w efHmeltinu and molding-th e quonz gloij^ 
tttbe^ it would typi eaHy-use-a^LPG O2 burne r would typically be used , but the present 
invention uses a high temperature h vdroacn burner of a high tomporaturo o l ' ISOQf to 
17001C as-twBeh-as-pjossi-bJ^-to mold it in as short a_time as possible w U hwhilc minimizing 
the effect on the c arbon materials. 

10 Assuming that the carbon heating apparatus is manufactured according to the present 

method, the cut s ide iMf^^^^ carbon heater ewt-is heat-treated in step S2 to make its 

surface properties uniform and at the same time to remove impurities, the carbon heater 
becomes stable through the aging processes of steps S4 and SS^i and the quartz glass tube is 
mtjltinu ooalnd lused in the shortest possible time using the hydrogen burner of a high 

15 temperature in step S6 to prevent stress from being exerted on the carbon materials. 

AlsO; the other heat-treating method according to the present invention includes the 
steps of: heat-treating the cut carbon heater for about 2 hours under a high temperature of 
.300*0 in a process corresponding to <ifee-step S2, and then slowly cooling it for .1 hour to 
make the section structure of the side surface thereof stable; and puttin a insertinu it into the 

20 quarts glass tube and performing the baking and aging processes through the-stcps S3, S4 and 
S5. 

After the vacuum process for the quartz glass tube is ccmiplettsd^ dibromoethane of 
the mixed gas of methylene 0.25% and bromide 70% is injected and s e al e d into rt -the tube 
and then kf^both inlets are sealed. _After this, the carbon heater in-which has u ndergone the 
25 aging hati boon undergon e is heat-treated (or about 2 hours under a high temperature of 300 
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Although the preferred embodiments of the present invention have been disclosed as 
deiicribe above, those skilled in the art will appreciate that various modifications and changes 
arc possible, witliout departing from the scope and spirit of the invention. I hc teclmical 
protective range will be defined by the accompanying claims 



not having minute carbon particles or fte-unwoven pieces capable of remaining in the outside 



width to make a carbon heater using tiwa carbon fiber such as the graphite felt? aBd -Thus it 
will p revent fr4«eat unwanled arcs andl t om ooourrina to allow in<i smooth operating c ycle te 
10 amoothly p fogress-whcn the carbon beater is heated> thereby te-enhancelng_the thermal 
efCiciency and durability of the carbon heater.? wherein the loool are can bu produced by the 



tho oarbon heat e r ifl a e ul e di Comparing with the conventional carbon hcatci. the present 
carbon heater does not occur unwantedthe arcs due to the heat-treatment to remove the 

15 minute carbon particles or tlieno unwoven pieces remaining at the cuitirm surface. 

Also, the invention improves adie structure of a terminal feew ^fixture to securely 
bond both ends of the carbon beater of which the f>ido tao e i iS > - imprev e d -t hroueh » 
tr e atm e fft - a <^r4i;ttg-to-the4iweftttei^ prevent them from b e i.n * £ s e c e d e d from i t separation 
due to the contraction and expansion actions r elative t o each other, thereby t o pt>eviou9ly 

20 prevcntrng arcing between the terminal and the heater from ooourrinu . 

Further, the present invention can manufacture a carbon lamp wliich can output 
eensttfftptton-p<>wer-€>^at least 800 W of power and which can be used even in voltage of at 
least 220V, wherein the lamp is widely applied to various industrial products such as a roast 
fish roasting t rteflstt appljancc , a kitchen a ppliancc BteHSfrk an electric stove, a duplicator, an 

25 electric heat remedy aooliancct rtettsi^^ctc. 



5 



The invention can provide a smooth shap e of a carbon heater with smooth surfaces 



of a graphite felt that ha*s been c ut into a predetermined length and 
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ABSTRACT 

A carbon heating apparatas 4W»afr- >utilisiing a graphite felt and a method oi- 

manufacturing method thereof 4s-are prqsept^d c omprislnged-oiF: tn-a carbon heater afi e d i n 
5 e quipm e nt - for b e atin^g a room or app l ymg beat, and so on - by c m c I c otKiGaMieattft^ 
ohoraoroiHSt i o niadc of a carbon fiber cut havina a nreset lenjath and width, beni^ petfonned 
heat treatment in a l^vdfOficn aas atmosphcre .- wh e r e in- t h e e l e cirtcal h e atinn charact e ristic ir . 
pfedneo d - b y-se aling tho oarbon h c at g r^ form e d by cutt i ng the carbon fiber suoh Q3 tho graphite 
f e ll into - a pr e d e t e TTOin e d g e ction and length, into a o^un ft z-gte s s - KibOi a parliolc atiuoturc on a 
10 side faco, formed mor e itn e v e niy ov e r a particl e iitruoture on a plan e by cutt i ng o plan e shap e 
of th e min e ral oorbon fiber into tho prcdctormined fl ection and l e ngth, h e comeft a stabl e 

t e rminal a e e e ssion produced bctwoon tho oarbon heater and a fwdinyi terminal oun be 
prev e nt e d by uiiing superior meta l s in conti'actioa stre neth-'Of-com pr e s s i i on i i tr e n^ih. in both 

15 ends of the heat treated carbon h e at e r, a pair of iierminal parts having a flat portion (31 ) at one 
end for connecting to outside power supply lines and clamping brackets (32> with nrotrusions 
(33^ at opposite end for securely attachinti to the carbon heater, and a quarts glass tube (10^ 

with melt-ioinlintt potions M5^ for sealing both ends of the carbon heater. Ihfi 

manufacturiiiQ method comprises the steps: forming a carbon heater bv cuilirm carbon liber 

20 in a preset size, heat-treating in a hydrogen gas under a high tempe r ature an d vacuum to have 
uniform cutting surface^ inserting the heat-treated carbon heater into a quartz glass tube and 
inie^^tint! the hvdrogen gas, baldnci at a liigh temperature to remove imparit ies, prim ary agine 
and secondary aging the carbon heater and sealing both ends oi'the guartx glass tube. 
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